Abstract: Roll and pitching motions of a vessel can seriously degrade the performance of mechanical systems and the effectiveness of personnel. Many studies on roll stabilization and trimming control system design have focused on stabilizing the vessel through the use of fins, tanks, rudders and flaps.
Introduction
In recent years, shipbuilding has focused on ensuring the stability of the hull and the convenience of the passengers. Hull vibrations are very sensitive to the details of the design of the hull form and can be easily affected by relatively small modifications of the naval architecture.
Additionally, the motion of the hull can have an effect on the safety of the cargo and on the life of the crew and passengers. In particular, roll and pitching motions and a heaving of the hull can cause seasickness and can degrade the performance of mechanical systems 1, 2) . In many studies, excellent solutions have been introduced where fins, tanks, rudders and flaps are used to reduce and suppress roll and pitching. These strategies mainly focus on improving the stability of the ship.
However, physical aspects that affect humans are not practically considered. Some papers have introduced a vibration reduction technique for the main hull using semi-active absorbers to improving boarding comfort. These articles considered oscillatory motion caused by repeated excitation from the propellers, the main engine, and wave load. Since high-pitched propellers and long-stroke diesel engines are more commonly used, widespread problems relating to the main hull require attention.
Furthermore such vibrations affect the comfort of the passengers and crew and can damage the structure and impair the fighting efficiency of war ships 3, 4) . These systems need to install hydraulic pressure and electrical systems, and as a result, these systems have a high price.
In this paper, we focus on the specialized category of equipment that will bring the riding is very simple and has properties that make it easy to implement. If we consider the characteristics of an ocean-bound vessel, we can see that ease of implementation of a real system is an absolutely necessary condition. Therefore, we introduce and verify the system properties of the proposed system through an experimental study.
Design of an

Anti-Seasickness Bed System
In this system, an upper bed rotates using the .
In the case of a rotator mass of 80 kg, tilt angles of the upper bed were obtained between 28° to 38° when the changed from 50 kg to 100 kg, as shown in Fig. 5(a) . This result show that a rotator mass of 80 kg is not sufficient to maintain the stability of the bed. 
Conclusion
We have developed an anti-seasickness bed that can secure the stability of a bed used in a ship. The main contributions of this work can be summarized as follows.
1)
We have designed a bed used in a vessel with the use of external power to cope with unpredictable environments like winds and waves.
2) The designed system is composed of an upper bed, supporters, a rotator, and bearings. Compared to hull control systems, it is very simple and has properties for easy implementation.
3) In the case of rotator mass of 110 kg, the tilt angles of the upper bed were below 30° at all times. This means that it is shown that the bed can remain stable without concern for the weight fo the mass on the upper bed.
4) Therefore, we have succeeded in developing an anti-seasickness bed to be used within a ship.
This bed system is expected to improve the boarding comfort for the crew and passengers.
